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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive ball 
mounting device which is capable of vacuum-sucking only 
one conductive ball with its one suction hole. 
SOLUTION: A conductive ball mounting device is equipped 
with a conductive ball feed section 21, a work positioning 
section 29, a suction head 42 with a suction hole provided to 
its underside to vacuum-suck a conductive ball, a moving 
means which moves the suction head 42 between the feed 
section 21 and the positioning section 29, and a removing jig 
27 which removes an extra ball attached to the underside of 
the head 42. A recess which houses the upper part of the 
conductive ball is provided around the suction hole of the 
head 42, and when the suction head 42 is relatively moved 
for the removing jig by the moving means to remove the extra 
ball, the upper edge of the removing jig is so positioned as to 
be located between a lower limit, of position where the 
underside of the head 42 is located lower than the underside 
of the head 42 by the diameter of the conductive ball and an 
upper limit of position where the underside of the head 42 is 
located higher than the lower limit of position by the height of the recess. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] the adsorption which ****s to the feed zone of a conductive ball, the positioning section of 
a work, the concavity that contains the upper part of one conductive ball on the inferior surface of 
tongue, and this concavity — a hole with the head formed in the inferior surface of tongue The move 
means to which between the aforementioned feed zone and the aforementioned positioning sections 
is moved for the aforementioned head. It has the elimination fixture which removes the extra ball 
which is located in addition to the aforementioned concavity, and adheres to the inferior surface of 
tongue of the aforementioned head. The lower limit position only the diameter of a conductive ball 
has caudad whose position of the upper-limit edge of the aforementioned elimination fixture from the 
inferior surface of tongue of the aforementioned head that an extra ball should be removed in case 
the aforementioned head is relatively moved to the aforementioned elimination fixture by the 
aforementioned move means. Conductive ball loading equipment characterized by having been 
between the upper limit positions which only the height of the aforementioned concavity has up 
rather than the aforementioned lower limit position. 

[Claim 2] a head — the feed zone of a conductive ball — putting in — adsorption of the 
aforementioned head — a conductive ball is adsorbed at a hole — making — the aforementioned 
adsorption — with the step which contains the upper part of a conductive ball to the concavity 
formed in the periphery of a hole The aforementioned head is relatively moved to an elimination 
fixture, during this move the upper-limit edge of the aforementioned elimination fixture You make it 
located between the upper limit positions which only the height of the aforementioned concavity has 
up rather than the lower limit position which only the diameter of a conductive ball has caudad from 
the inferior surface of tongue of the aforementioned head, and the aforementioned lower limit 
position, the aforementioned adsorption — a hole — the step which removes the extra ball which is 
located in except and adheres to the inferior surface of tongue of the aforementioned head — 
subsequently — the aforementioned adsorption — the conductive ball loading technique 
characterized by including the step which ****s to a work the conductive ball made to stick to a hole 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the conductive ball loading 
equipment and the conductive ball loading technique of carrying a conductive ball in works, such as a 
substrate, in order to form a bump in a work. 
[0002] 

[Prior art] The method of heating and carrying out melting solidification of the conductive ball as a 
means to form a bump (vegetation electrode) in the electrode of works, such as a substrate and a 
chip, after carrying a conductive ball at a work is learned. Generally, many bumps are formed in a 
work and many conductive balls are carried [ therefore ] in a work. The conventional conductive ball 
loading equipment for a conductive ball being put in block to a work, and carrying them hereafter, is 
explained. [ many ] 

[0003] The side elevation of the conductive ball loading equipment of the former [ drawing 4 ] and 
drawing 5 are the fragmentary sectional views of the head of the conventional conductive ball loading 
equipment. In drawing 4 , 1 is the feed zone of a conductive ball and is constituted as follows. 2 is a 
container and the conductive ball 3 is stored. 4 is the brace of a container 2. The inferior surface of 
tongue of a container 2 is equipped with the vibrator 5. If a vibrator 5 drives, a container 2 will vibrate 
and the internal conductive ball 3 will be fluidized. 

[0004] 6 is the positioning section of a substrate and is constituted as follows. 7 is a movable table 
and the pole 8 is ****ed.The clamper 9 is formed in the upper-limit section of the pole 8, and the 
substrate 10 is clamped by the clamper 9. Positioning of a substrate 10 is performed by driving the 
movable table 7 and moving a substrate 10 horizontally. 

[0005] 1 1 is a head and is held at the soffit section of a shaft 12. The shaft 12 is held at the block 13. 
A vertical-movement means (not shown) to move a shaft 12 up and down is included in the block 13, 
and if a vertical-movement means drives, a head 1 1 will move up and down. 14 is an oblong move 
table and is constructed between a feed zone 1 and the positioning section 6. The move table 14 is 
equipped with the level feed screw 15. The nut 16 prepared in the tooth back of block 13 is ****ed to 
the feed screw 15. Therefore, if a motor 17 drives and a feed screw 15 rotates, block 13 and the head 
1 1 will be moved to longitudinal direction along with the move table 14. 18 is an aspirator and is 
connected to the head 1 1 through the tube 1 9. the inferior surface of tongue of a head 11 — 
adsorption of the conductive ball 3 — a hole — 1 la is ****ed two or more (refer to drawing 5 ), and 
an aspirator 18 drives — adsorption — a hole — vacuum adsorption of the conductive ball 3 is 
carried out at 1 1 a 

[0006] The conventional conductive ball loading equipment is constituted as mentioned above, and 
explains an operation below. A motor 1 7 is driven, a head 1 1 is moved to the upper part of a 
container 2, the vertical-movement means with which the block 13 was equipped there is driven, a 
head 11 is downed and raised, and vacuum adsorption of the conductive ball 3 is carried out on the 
inferior surface of tongue of a head 11. if the conductive ball 3 in a container 2 is made to fluidize on 
the whole by driving a vibrator 5 and vibrating a container 2 at this time — adsorption of the inferior 
surface of tongue of a head 11 — a hole — it is easy to carry out vacuum adsorption of the 
conductive ball 3 at 1 la 
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[0007] If a head 1 1 carries out vacuum adsorption of the conductive ball 3 and takes it up, a motor 1 7 
will be driven and a head 1 1 will be moved to the upper part of a substrate 10. Next, a head 1 1 is 
dropped, the conductive ball 3 of the inferior surface of tongue is landed on the top of a substrate 10, 
and the vacuum adsorbed state of the conductive ball 3 by the aspirator 18 is canceled there, next - 

- if a head 1 1 is raised — the conductive ball 3 — adsorption — a hole — it drops out of 1 la and is 
carried in a substrate 10 Next, a head 1 1 is moved to the upper part of a container 2, and the 
operation mentioned above is repeated. 

[0008] 

[Object of the Invention] However, there were the following troubles in the conventional conductive 
ball loading equipment, namely, the thing for which the down and elevation of a head 1 1 are done to a 
container 2 — adsorption — a hole — what carries out vacuum adsorption of the conductive ball 3, 
and takes it up to 11a — it is — one adsorption — a hole — 11a must be adsorbed by only one in 
the conductive ball 3 however, it is shown in drawing 5 in this case — as — one adsorption — a hole 

— the vacuum adsorption (adsorption mistake) of two or more conductive balls 3 was easy to be 
carried out to 11a, and there was a trouble where two or more of these conductive balls 3 will be 
carried in a substrate 10 as they are 

[0009] therefore, this invention — one adsorption — a conductive ball aims at offering the loading 
equipment of the conductive ball one piece can carry out whose vacuum adsorption to a hole 
[0010] 

[The means for solving a technical problem] The loading equipment of the conductive ball of this 
invention The feed zone of a conductive ball, and the positioning section of a work, the adsorption 
which ****s to the concavity which contains the upper part of one conductive ball on the inferior 
surface of tongue, and this concavity — a hole with the head formed in the inferior surface of tongue 
A head is located in addition to the move means to which between a feed zone and the positioning 
sections is moved, and a concavity. And it has the elimination fixture which removes the extra ball 
adhering to the inferior surface of tongue of a head. The lower limit position only the diameter of a 
conductive ball has whose position of the upper-limit edge of an elimination fixture caudad from the 
inferior surface of tongue of a head that an extra ball should be removed in case a head is relatively 
moved to an elimination fixture by the move means. It is made to be between the upper limit positions 
which only the height of a concavity has up rather than a lower limit position. 
[0011] ^ 
[Gestalt of implementation of invention] The conductive ball loading equipment of claim ^1 ^ publication 
The feed zone of a conductive ball, the adsorption which ****s to the positioning sebtion'of a work, 
the concavity which contains the upper part of one conductive ball on the inferior surface of tongue, 
and this concavity — a hole with the head formed in the inferior surface of tongue A head is located 
in addition to the move means to which between a feed zone and the positioning sections is moved, 
and a concavity. And it has the elimination fixture which removes the extra ball adhering to the 
inferior surface of tongue of a head. The lower limit position only the diameter of a conductive ball 
has whose position of the upper-limit edge of an elimination fixture caudad from the inferior surface 
of tongue of a head that an extra ball should be removed in case a head is relatively moved to an 
elimination fixture by the move means, It is made to be between the upper limit positions which only 
the height of a concavity has up rather than a lower limit position, therefore, adsorption — as for the 
conductive ball by which the hole is adsorbed correctly, the upper part is contained by the concavity, 
and surely, rather than the upper-limit edge of an elimination fixture, the lower part is up and is not 
this **ed to an elimination fixture On the other hand, an extra ball is not contained by the concavity, 
but is this **ed to an elimination fixture, is raked up in connection with a move of a head, and is 
removed from a head, consequently, one adsorption — a hole will be adsorbed only in one conductive 
ball and the right **** operation can be performed 

[0012] Next, the gestalt of enforcement of this invention is explained, referring to a drawing. Drawing 
1 is the side elevation of the conductive ball loading equipment in the gestalt of 1 enforcement of this 
invention. In drawing 1 , 20 is a pedestal. 21 is the feed zone of a conductive ball, among these 22 is a 
container which contains many conductive balls 23. 24 is a rest which is ****ed on a pedestal 20 and 
supports a container 22. Moreover, the brace with which 25 is ****ed by the side of a rest 24, the 
elastic body by which 26 is attached in the upper part of a brace 25. and 27 are elimination fixtures 
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with which the lower part is fixed to the upper part of an elastic body 26. The elimination fixture 27 is 
for raking up and removing the extra ball which has the physical relationship explained in full detail 
behind, and adhered to the surplus in addition to the position. Moreover, 28 is a ramp which inclines 
downward towards a container 22 from the elimination fixture 27 side, in order to return the removed 
extra ball to a container 22. 

[0013] Moreover, 29 is positioning section arranged in the position distant from the feed zone 21 on 
the pedestal 20. Among these, the electrode holder with which 31 holds a substrate 30 horizontally, 
and 32 are movable tables which position a substrate 30 to a predetermined position by being 
prepared on a pedestal 20 and moving a electrode holder 31 in the XY orientation. Moreover, 33 is 
light source which is arranged between the elimination fixture 27 and the positioning section 29, and 
irradiates light upward (arrow head N1). The light of this light source 33 is used in case the quality of 
adsorption is recognized so that it may mention later. 

[0014] 37 — a feed zone 21 and the positioning section 29 — the upper part — and the frame 
arranged sideways, the feed screw with which 38 is ****ed by the frame 37 free [ rotation ], and 39 
are the motors as a move means to rotate a feed screw 38 40 is a move plate which is not illustrated 
and which it sends, a nut is back prepared and this delivery nut is ****ing to the feed screw 38. 
Therefore, if a motor 39 is driven, a feed screw 38 can be rotated and the move plate 40 can be 
moved to longitudinal direction. 

[0015] Moreover, the block with which the front face of the move plate 40 was equipped with 41 
possible [ rise and fall ], and 43 are rise-and-fall motors which make block 41 fluctuate, adsorption of 
a plurality [ a / inferior-surface-oi^ongue 42] among the soffit section of block 41 — a hole — the 
head 42 in which 42b ( drawing 2 ) was formed is being fixed 

[001 6] Next, the physical relationship of the elimination fixture 27 is explained, referring to drawing 2 . 
now, it mentioned above — as — a head 42 — the inferior-surface-of-tongue 42a side — adsorption 

— a hole — 42b — having — **** — this adsorption — a hole — the lower part of 42b — 
adsorption — a hole — concavity 42c which is formed in same axle with 42b, and makes the shape of 
a cone is formed and the conductive ball 23 — adsorption — a hole — if 42b is adsorbed correctly, 
the upper part of the conductive ball 23 will be contained in concavity 42c — having — the 
conductive ball 23 — adsorption — a hole — it is positioned in 42b and the said core-position At this 
time, the upper-limit section of the conductive ball 23 has only the height h of concavity 42c up 
rather than inferior-surface-of-tongue 42a of a head 42. And the position of the soffit section of the 
conductive ball 23 at this time is considered as the upper limit position LI. 

[0017] by the way, the time of adsorbing the conductive ball 23 with a head 42, as mentioned above - 

- adsorption — a hole — the position from which it separated from 42b may be adsorbed in an 
excessive ball Here, on these specifications, the ball of this surplus is called extra ball. 

[0018] now, it is shown in drawing 2 — as — extra ball 23x (oblique-line section) — adsorption — a 
hole — since it has separated from 42b, naturally the upper part of extra ball 23x does not go into 
concavity 42c Therefore, the soffit section of extra ball 23x will have only the diameter D of a 
conductive ball from inferior-surface-of-tongue 42a of a head 42 more nearly caudad than the 
downward lower limit position L2 or this downward lower limit position L2. 

[0019] Then, with this gestalt, the position of upper-limit marginal 27a of the elimination fixture 27 is 
set between the upper limit position LI and the lower limit position L2. thus — if it carries out — 
upper-limit marginal 27a — right — adsorption — a hole — it will this ** only to extra ball 23x which 
does not contact the conductive ball 23 by which 42b is adsorbed, and is not contained in concavity 
42c 

[0020] Therefore, if a head 42 is relatively moved horizontally to the elimination fixture 27 as a head 
42 is located by the rise-and-fall motor 43, a motor 39 is driven and the arrow head N2 of drawing 2 
shows so that it may become the physical relationship which the conductive ball 23 was taken up by 
the head 42, and was mentioned above from a container 22, only extra ball 23x will be removed by 
upper-limit marginal 27a of the elimination fixture 27. In addition, as the chain line of drawing 2 shows, 
removed extra ball 23x falls to up to a ramp 28, carries out a ramp 28 top under **. and is collected 
by the container 22. 

[0021] Next, the recognition unit 44 etc. is explained, referring to drawing 3 . As shown in drawing 3 , 
the transparent plate 45 is put in between the lower part of the recognition unit 44, and the upper 



http://www4.ipdljpo.gojp/cgi-bin/tran_web.cgi.ejje 



2002/05/31 



4/4 ^— V? 



part of a head 42. This is for penetrating a upward light in a head 42 to the recognition unit 44 while it 
closes the upper part of a head 42 and makes the negative pressure by the aspirator act in a head 
42. 

[0022] Moreover, in the recognition unit 44, the sensor 47 which detects a lens 46 and light is 
arranged, here — adsorption — a hole — since the upper part of the conductive ball 23 has closed 
concavity 42c when all of 42b are adsorbed in the conductive ball 23, even if a head 42 comes on the 
light source 33. as the dashed-line arrow head of drawing 3 shows, light does not reach a sensor 47 
[0023] however, the solid-line arrow head of drawing 3 shows — as — adsorption — a hole — when 
there are some which are not adsorbing the conductive ball 23 at least one of 42b (adsorption is 
insufficient), a sensor 47 detects light 

[0024] Therefore, with the conductive ball loading equipment of this gestalt, if a sensor 47 does not 
detect light at all, you judge with an adsorption success and a sensor 47 detects at least one light, 
suppose that it judges with adsorption being insufficient. 

[0025] The whole operation is explained briefly here. This will be removed, if the conductive ball 23 is 
adsorbed and an extra ball is in a head 42 with the elimination fixture 27 first. Next, since even the 
conductive ball 23 correctly adsorbed by this elimination operation may be removed, it inspects 
whether there is any shortage of adsorption, and if there is nothing and it is [ carry and ] to a 
substrate 30, an adsorption operation will be performed again. 
[0026] 

[Effect of the invention] The conductive ball loading equipment of this invention The feed zone of a 
conductive ball, and the positioning section of a work, the adsorption which carries out vacuum 
adsorption of the conductive ball — a hole with the move means to which between the head formed 
in the inferior surface of tongue, and feed zones and the positioning sections is moved It has the 
elimination fixture which removes the extra ball which is located in except and adheres to the inferior 
surface of tongue of a head, adsorption — a hole — The concavity which contains the upper part of 
a conductive ball is formed in the periphery of a hole, adsorption — The lower limit position only the 
diameter of a conductive ball has whose position of the upper-limit edge of an elimination fixture 
caudad from the inferior surface of tongue of a head that an extra ball should be removed in case a 
head is relatively moved to an elimination fixture by the move means. Since it is made to be between 
the upper limit positions which only the height of a concavity has up rather than a lower limit position, 
an extra ball can be removed certainly and the right **** can be performed. \ 

• ™ ' — ri — 
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[0014] 37 tt«if&SiJ2 1 ^&gg^*gIJ2 9 J: D 

A3 7(C|5]gg^EK:l43t$n-Sai»3taD. 3 9«iil0*a 
20 D3 8€r@lK3-1±.2.^K)^S<!:UT©-=&-^f-CiS5-So 4 
O«07]ROrt»)S(,ijit3:J- y F3&sWgP{cait6n. C© 

So 0/ci*Jr>r. *-^?3 9*|gStl-r-5><!:. 3110*303 
8 *|51fe? ti-^SftS 4 0 ?:^:&rSl{C^ij) 3 -ti-S C i j&if 

[0 0 1 5 ] S/c4 1 «^i!i«4 0©HU®tC^PI|pJtg{C 
$^«r$nfc7'n 4 3«:/p-;'d'4 1 ^^PII3-ti--S 
#p$^-^?-C$>-S. ■:?"ci i'4 1 ©T^g|J{C»> Tffi4 
2 a{ClS?^©iR#?L4 2 b (02 ) A^ffJfiK 5 ia/c^ s. K 

30 4 2*s®s$nrc^-So 

[0016] ;^tc02*#figU^:*se>. K?*t&A2 7© 

K4 2tJ-e©Tffi4 2 afflUtC. ®«7L4 2 b ^rWLrfc 
"3. C©K«?L4 2 b©Ta3«:«. gR«7L4 2 b i|Hl|4 

ri^So -e-L/T. ^llt±^-iU2 3Aiffii«?L4 2 btCiE 
L<®«^§nS<h. ®mi4^K->il'2 3©±gp«[H]gP4 2 
crtCCJRiWSn. ^mi±d^--'U2 3«®«?L4 2bi|5] 

'i:^a<]^d:{4g(cfeg9idt>3*i€.o c©i*. mfmyr^-)\' 

40 2 3 ©±jSSIJ»> •:' K 4 2©Tffi4 2 a J: 0 4>iag|J4 
2 c©iS3 h/cW±::^tc*So -eor. c©<t#®ig^ 
t4^-;U2 3©T^g|l©(aS^±K{JSL 1 <bT-5. 
[0017] iC^-C. ±3^L.;^c<fc^{C. --^-^ K4 2-C 
iSm:i^-Jl/2 3?:®«ff -5.^. ®m4 2b*i6i4n 
/c{4S«C^Si|©#-^l/;5iflRS$n-CL/S -5 C <!:*i$,5. 
CCt?. ^B^fflSr^. C©^SiJ©d^-^U?:X+;^ h-7 

[0018] st:s2tc^r<fc'5«:, x+X F-7nK-;U 
2 3 X (|.4i^S|l) «. ^#?L4 2 b *^6^1•nt:l>-5,7!)^ 
50 e>. a^«x=<^X h^'-i<-;l'2 3 x©±g|5». Pi]g|54 2 c 
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xOT^SUli. h' 4 2 (DTE4 2 a <fc 0 i^^tt^K- 
;KDiLS D /dW T::^CDTKS&S L 2 XtiC ©TI5R{ftg L 

[0 0 1 9 ] -ecr. *0Slr». ^*?&:H:2 7cd±^ 

i^2 7 aOfig^, ±PS{4gL 1 tTfB{4aL2 ioora 
iCfcti-CO*^, CCOct^tC-rna. ±^2 7a«. IE 
U < ®«?L4 2 b tCPR«3 nri^S^Stt'l<-^l' 2 3 (c 
gf^T-SC<!:»^C< > 03354 2 c(CA-3-Ct,i/j:C^i + X 
h^=i^-^l'2 3 x«:©*^@-r-2)C<btC^cS„ 10 
[0 02 0] {ytcifi-jX. gS2 Zipt^^y K4 2K:J; 
0^mi4*-Jb2 3 5:f^» iaiL/ZciiSM 
C^iAw:2,J;^i{C. #PI&^r-aJ4 3-r-^-;' K4 2*{4S3 
•a-. *-^3 9*|gS!lL> 02©^EnN2r^n-rcfc-5 

i^*?^A2 7 {c^ptor-^ K 4 2 ^mMff]iC7ii^!-:fj 

iSj'^^SiJ^^-Si. X + X h^;j<"^U2 3 xCDi?»-*i^* 
2 7 (0±mm 2 7 a rHX 0 ^A>*a ^c^jHX !3 

n/cx^x h^d<-;u2 3 x«. 02©iK!^-r^-rcfc^ 

S2 2tC|5IlR?tl-So 20 
[002 1 ] ^X«:S3 ?:#MU^CJ&se.. iS^^x- h 4 
4^cco(,iTiJiHjT-5>. S3K:^TJ:'5fc. ig^ jlx y 
h 4 4<DTa5<t^ F 4 2 ®±gI5t<Dr^{C». MBJfie4 
5*5Anr*S, Cn». K4 2(D±gP^HiKl/. 
®?I^K:j;5S)I?r-v.-;; H4 2F*3«:f'^ffl3-ti-^<!:it 
fC, F4 2F*i<D±l6j*<D?lc?:i2liJ:2.:=^ -:' h4 4'^S 
S-C # ^) <t ^ (C T -6 <D-C ^> . 

[0 02 2] i/c^li^ix.^ h44rt(C«. U>X4 6 
i7t?:tt5ai-r.S-t2>1^4 7*<SEg?tirC».5. CCr. 
?R«?L4 2 b©±-CK:^mi45i<-JU2 3*itR«5n-CI,» 30 
■2)i#tC». ^^i4!i<-;U2 3©±gC*5IMIgP4 2 c5:S 

3<DmM9zt\iV7f;-rj^:^liC, •fe>-t»-4 7 Ic^tAii^L/Aj: 

(0 02 3] {^i)^{ytsi1fih, 0 3 coHi^^^Enr^n-r J: ^ 
tC. ®«?L4 2 bO-^^ 10-Cfcig;ilt±rK-;l'2 3^58 21 
#L-Cl^Aj:(,^4>©*«*-2)t# (®af^S) . 42>-9-4 7 2 3 

{*7t^ftia-rs. 2 7 

[0024] b /c*i -5 r . mif&<Dmm^^^-y^^mm 2 9 

M-CW. ■b>tf4 7Ai36*^<t^»lt^d:Wntfii«fiK^^*40 4 2 
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[0 02 5] cc'€±w<Dm'^^^m.i^m-ri>, t-r 

-^■y F4 2(C^mtt^-;l'2 3?r®#L. IS^*?S*2 7 

3*-cK5i5nros^ojegtt*s&s©r. 

[0 02 6] 

x^XF5;i^-;U^aX«5l^<^*?^*i^liA. fR«?L 
nr *jf3> x+x F^*"-;i'*ax^<-<< . ^tt^Sic 

^tCLr*.5©T, x4^>^ F^*:'---'l'*Sill«:a5tK^t,» 
[Sffi©®#^ciJi?§] 

[S2] :*:^?«©-|liifecD0^{c*jWS^S14#-Jl'^ 
[0 3] :^c^?a(D-|liS<Df$Si«:fcW5zSmi4^-;U^ 

[05] i^*<D®m^-Jl'*§4SS^g©'^f F<Dg|5^»i 
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